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2. On the Theory of Soap Gels
It is our purpose now to show that the behavior of the soap /water,
soap/alcohol and soap/x systems previously discussed is also best
understood in the terms of the submolecular dispersion into each
other of two materials possessed of a fair degree of mutual solubility.1
When one tries to state in the simplest possible terms what it
is that happens when a definite mixture of soap with some solvent
(like soap and water), which at the temperature of boiling water
is a mobile liquid, is seen to set into a dry, solid mass as its temp-
erature is reduced, it seems easiest to think of the whole as a
change from what is, at the higher temperature, essentially a
solution of soap in water to that which is, at the lower temperature,
a solution of water in soap. Between these extremes and as
determined by the temperature and by the relative concentra-
tions of soap and of water, we get various mixtures of solvated-
soap in soap-water or of soap-water in solvated-soap. The situa-
tion in the case of the soaps in the presence of limited volumes of
water is identical, in other words, with the changes which may
.be seen in mutually soluble systems of the type phenol/water,
ether/water or protein/water as studied by J. FRIEDLANDEB,
V. ROTHMUND, W. B. HAEDY and their various followers.
Turning first to a study of the mechanism employed for the
production of these colloid soap systems, it is evident that they
are formed for the most part by " dissolving " a unit weight of
soap in a definite volume of water at a rather high temperature.
In the accepted parlance, it may be said that through increase in
temperature the solubility of the soap in the water is tremen-
dously increased. While the lower soaps of the acetic acid series
are readily soluble in water (even at relatively low temperatures),
the upper members behave like the lower members if the tempera-
ture is raised. The soap goes into solution in the water. The
truth of this assertion is indicated by the available physico-
1 We are not unaware that the concept "solution " needs itself to be defined.
While the field of "solution" constitutes slippery ground, we accept, for
pragmatic reasons, as characteristic of the "true" solution, the teachings of
WOLFGANG OSTWALD and P. P. VON WEIMARN, who define such solutions as
dispersions of A in B with the degree of subdivision measurable in molecular
or smaller values. To express the matter in the terms of A. P. MATHEWS,
we may say that A is dissolved in B or vice versa when the solvent has over-
come the cohesive forces of the dissolved substances. As MATHEWS has
shown, the forces of cohesion operate within molecular dimensions.